Structure-based optimization of a series of selective BET inhibitors containing aniline or indoline groups.
Recently, several kinase inhibitors were found to also inhibit bromodomains, providing a new strategy for the discovery of bromodomain inhibitors. Along this line, starting from PLK1-BRD4 dual inhibitor BI-2536, we discovered a new series of dihydroquinoxalin-2(1H)-one with aniline and indoline WPF binders as selective BRD4 inhibitors. They showed better BRD4-BD1 potency and negligible PLK1 kinase activity comparing with BI-2536. Additionally, dihydroquinoxalin-2(1H)-ones containing indoline group showed profound activities in molecular and cellular based assays. Throughout the study, compounds 9, 28 and 37 showed significant inhibitory activity for c-Myc or PD-L1 protein expression and mRNA transcription both at concentration of 0.2 and 1 μM. Compound 9 was found possessing the best balance of binding affinity, in vitro metabolic stability and in vivo pharmacokinetic properties. Therefore, it was selected for in vivo pharmacological study. By using MM.1S cell derived xenograft model, we confirmed compound 9 showed comparable in vivo tumor inhibition to phase II investigation drug I-BET762, which, together with the novel WPF binder, further indicated the utility of this series of BRD4 inhibitors.